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Screening and identification of biogenic amine degrading strains
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BENANZBRERBORFRRILBA AT kB
BAEGMERRE ) AR AR R SR E pH T
AR, HEREAV.HLh 3 kA A & AR
H e Ak, % 16S tDNA F- 3] 247 . i sk HM22 %2 A &
B SUAT B (Lactobacillus fermentum) , H ¥k HM24 A H 4
$UAFE (Lactobacillus plantarum) , & # YF10042 % £ W%
3R @ (Enterococcus faecalis); L 4 4 3LAF B HM24 &
Vet fe AR, b & e R Tl B B P e AR B L BE B
AR B e W B R R 0 A O (25,90 £2.30) 06, (35.75+
2.71)%,(27.61 £3.94) %, (25.91 £ 3.76) %, (22.54 £
2.64) %, (34.55 £ 1.90) %5, (39.2541.86) %, (55.66 &=
7.08) % ;% HREH 4% ~10% 8, 3 AR kAT X S R 2
WL 3G e d e A&, 5 % pH 4 3.5~9.5 8,3 AR 4R34 T
A%,

XKBR: A DB R ADIAFA: RBEN; HRRM
&%

Abstract; Strains with biodegradability of biogenic amines were
screened from lactic acid bacteria strains from different sources
preserved in the laboratory, and their growth ability at different
salt concentrations and pH values were determined. The results
showed that three strains with the capability of degrading
biogenic amines were screened out. Based on 16S rDNA sequence
analysis, strain HMZ22 was identified as Lactobacillus
fermentum » strain HM24 as Lactobacillus plantarum » and strain
YF10042 as Enterococcus faecalis. Among them, Lactobacillus
plantarum HM24 has the best degradation ability. The degrada-
tion rates of tryptamine, phenethylamine, putrescine,

cadaverine, histamine, tyramine, spermidine and spermine are

(25.90£2.30) %, (35.75£2.71) %, (27.61£3.94) %, (25.91%
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3.76) %, (22.54+2.64) %, (34.55£1.90) %, (39.2541.86) %,
(55.66 +7.08) %, respectively. When the salt concentration is
4% ~10%, the tolerance of 3 strains decreased with the increase
of salt concentration; When pH is 3.5~9.5, all three strains can
grow.

Keywords: biogenic amine; degradation; Lactobacillus planta-

rum ; starter; high performance liquid chromatography
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TCK Tk TR B < 43 4, R OHE I A A AR AL A IR
e TR R B e L) e L AL R R e RS RS G -
R Al PR A R R PR A

FHEBE R O - %40, 36 E Sigma- Aldrich 24 #]

MRS 1 F5 £ - b 5t B AR B A R A+ 5

Ok ATt A LAY L& CEE ’RGAR
NG

SR el BB T AR IR R A BRA
1.3 FEMNFEHESE

pH 3:8210-K # , %+ METTLER TOLEDO /4l ;

¥k B o Pl FS1C-50 AU, fl HERMLE
Labortechnik GmbH 22 #] ;

E IR YR 4 . DKZ &L, il —fa R A RA A

B B A E AL KQS200DE #, B 1L i M8 A5 AL e A
MR 5

WA 85 35 46 : DNP-9082 B, |- g K5 %5 5L I iR &
MR 5

WAHEREAL - S6000 B, ) AR A B 4 A B 7

FEAR A : Multiskan FC 8, 2 & Thermo 23 7l ;

4 84K i 28 40 B A« Bioscreen C #1, | 35 2% 1
RE AR H]
1.4 REHZE
LA1 R RAAR R RIE S RIS ik
B, KRG 3 1R 4 200 Bl ik 4 Fp 2 pH 5.5,
B S P A WY 30 mL MRS #3536 1,30 C 4535 48 h,
PASR #2 Fh /) MRS 85 3% 3 S %f i, 4 000 r/min B O
10 min, P2 b 35 W AR 0 Rk & i O 2K (D IS R

A=2"%100%, %))

w

K.

A——E W IR R R 6

w— X W2 A= W e 75 i, mg/ kg

o — B AE Y me/ ke,
LA2 YOG E S BICEC9— 1000 kIt 317
B,

(1) A= 00 e b o o 14 T 6 M B BRI € e R 2 e S
JHe 7 ¥ L M T i IO A e R JHe & 10 mg, JH 0.1 mol/L
HCI 5E45 % 100 mL, 43 541 45 &% 0.5,1.0,2.0,5.0,10.0,
25.0,50.0 mg/L ZR 3 ¥R JE 1Y A5 W0 e o T VR TR

2) FERR AT A AL I 141 HBL JE B 750 pL T
2 mL EP 8, il A 150 poL 60 F0 B0 R 4 75 WA 750 L %
T Pk G, 235 T 20,45 "CUK M 30 min, il A 150 pL 2K,
RAJHEIA 200 pL 25 RS, B0, 3T 0.22 pm JE IR,
Rl

/A\#

Zl
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(3) RO A 3% CHPLC) 43 M - HPLC 3% B 6 B 4
£ 1R, Wl A K REhAH B Z I s k4T o 4
- Cis #(250 mm X 4.6 mm X 5.0 pm); it # 1.0 mL/min;
R 40 CBEREART 20 L AN K 235 nm.,

*x1
Table 1

HPLC 3 fi 6 BE
HPLC elution gradient

PEWLIN ) /min  WEAH A/% WishAH B/ %
0 45 55
10 45 55
15 35 65
20 20 80
25 20 80
30 10 90
33 10 90
35 45 55

143 AYREMEKEE WRIEAME 16S rDNA J7 51
K V3-V4 K384 338F(ACTCCTACGGGAGGCAG-
CAG) #1 806R (GGACTACHVGGGTWTCTAAT), i@
i PCR 4" #4#E4T 16S rDNA J¥ 51 4301 ( 1 38 %5 A= P =
HRHEARARD .

L4 AW e B R A bR AR Kt 2 % I AR HM22,
HM24 ,YF10042 5 & MRS 8 323, 4 8 304 K ih
RAHTA K SRR BE 37 °CL R 2 h W v bk By SR IR
600 nm Kb WG (L 2 il 2 K il 2T

145 AP M mE ke SHREZEETm
T EIE . MRS 55 37 Wb NaCl ¥k B2 43 5 2 006.2%
4% .6%,8%,10% ,121 ‘C K K20 min, 53 H 19 3 kk
PR Al & & R ) NaCl #e B (9 6 1 MRS ¥ 1 B 57 3%
W1, 37 CHEFR 24 h, ME WTE 600 nm A WOGEE(E . LA
FLER T AR 7 NaCl 19 MRS 85 5529y % B2 5 oA 3 i
FLER A A% B RV FE Y MRS B R ik b= B4, #5(2
aRCEFE-.

fAl_AZ 0
walionmoA, (2)
o

o —MHE, %

Ay 2 A4 OD oo o fH 5

A ——XFHEZH OD oo o {H 5

A, — R OD oo um {8 o
1.4.6 pHEX AW MEMREKEKEIIMZmE &
3 MR MRS F = pH {H M 3.5,4.5,5.5,6.5,7.5,8.5,
9.5 MRS i f& #5323, 37 ‘CH: 35 24 h, M OD oo s »
DI MR AT FL IR E /Y & F pH B R = H, U
OD 500 o VA HL T BR BB J1 701
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REL 5K SAFETY & INSPECTION

1.4.7 it AR EZE N E 3 K. RH SPSS
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Figure 1 HPLC chromatogram of biogenic amine

mixed standard

th 2 2 T A0 .8 A 0 5 L
SRHE % T M1 RO 0,998 0, AWK I HPLC i34 F
B B o AT B B T
2.2 W BREE MR R O T ik

B T 2 60 bk FEML2 4 4- 6 60 R Tk A0 A% 35 ik

F2 SHEMERERIIPAERBEXEH
Table 2 Regression equations and determinants of

eight biogenic amines
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50% Lk b B Bk YF10042 F1 HM24 it 30 K M 1) [ 1% B
J1>>30% ;Wi kk YF10042 . HM24 K HM22 St {4 1 1 [ it
figF1>>200% s W bk HM24 XF 41 i 18 [ 1 g 1 R (22.54 £
2.64) %, B T A B B BBk YFL0042, HM24 K
HM22 X2 2 Jie 11 % A g 1 ¥ > 20 %6, Hoop i HM24
XoF TR 2 0 A 8 7 35 (35.75 £ 2.71) %5 W Bk YF10042,
HM24 J HM22 *f 8 B4 Wy ftie 34 Wi A VE T HLOW €8 )ik
AR B T 7 T R e T I R R 3 R T L T Ak
T X % i R R STV R G 19 I e 23t 450 e 2 v T X 4T
MDD (B gt 45 B, m ik BCE Ak YF10042, HM24 Fi
HM22 i 47 f5 2Ll 5 .
2.3 HYEMRBEKRNEE

B0k A B Ak HM22 . HM24 #1 YF10042 7 MRS
B RIE SR AL B SR 48 h HIAEIE S A HE 2 Q61
FRRRED Ik 3 TR,

x3 AEESEREES
Table 3 Colony morphology and thallus morphology

of strains

LR 73 WIETE S ARRFAE

M2 BEETE s B 2L 6, 5 = [R5 & 1k,
T 6 FFok
i 153 2 sl R L A £

HM24 22 IR PHE S FRAR
2T 6 W ® fr
w150 B s R 2L E £

YF10042 2% QB  BRAR
E10P A1 ® ¥

g 5 A5 B B T IR 5 CCFL IR T 20 8 M E I e Uy
EORIT AT AR B A AL S E L R R A R S O LA
R G T BAT LN (3% 4) 25 0 I B Bk HM22

SRl VLA 5 IR AR K N R EEFFTE (Lactobacillus fermentum) , Ak HM24 Fy
0 Jiie y=52.230x —15.334 0.999 3 Y FLFTF # (Lactobacillus plantarum) , 7 #F YF10042 iy
FoMe  y=57.308x—25.921 0.999 3 W BB (Enterococcus faecalis)
Jig W y=141.881x—34.027  0.998 9 i 5 B 3 AT B HIM22 5 % B SLFE T Lacto-
J 1 y=119.580x—53.923 0.999 2 bacillus fermentum) B FTEFE S 99 % 45 3 fr 4 % % B 5,
il y=067.5032+42.733 0.999 7 FREE HIM22: 1 bk HM24 5 85 W) 2L FF 5 ( Lacrobacillus
1 M y=98.8192—6.0174 0.999 9 plantarum ) {07 B HE K 100% 3% H2 fr 4 1R 90 5L FF 14
LA y=87.234x+16.619 0.999 4 HM24 ; H kk YF10042 52815 8K B (Enterococcus faecalis)
i e ¥=89.861x+58.064 0.999 5 B[R] JRE R 100 26 2 Hodir 44 A € BRI YF 10042,
x4 EBENRBER
Table 4 Physiological and biochemical experimental results of strains
T R HefmnE  WEORAE mIvlsn H.SIKE R INAYEE HEREE AF4E b BTRITRE RN
HM22 — — — - + + — + + —
HM24 — — — — + — + + + _
YF10042 — d — - + + T + _ T

b B s B 54 R G
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Strain number
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Phenylethylamine degradation rate/%

0
YF10042 ~ 2-32  HM22 1-5
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Strain number
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Strain number
(d) J'iE

i I 4 fie 4
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Figure 2 Degradation of biogenic amines by strain
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x5 EVMERMBENKE 16S DNA FISHER
Table 5 Identification results of biogenic amine
degrading strains
T PR o 4 R Al Wt/ %
HM22 KBS 99
HM24 T FLATF 100
YF10042 F BRI 100
o HM-22

180 U419593.1:11-1470 Lactobacillus fermentum strain

38 KY435703.1:6-1468 Lactobacillus plantarum strain
641KY435704.1:6-1467 Lactobacillus curvaius strain

L NR 024994.1:37-1499 Lactobacillus mucosae sirain
NR 157747.1:1-1449 Laciobacillus caviae sirain
NR 036788.2:37-1497 Lactobacillus pontis strain
NR 041796.1:12-1472 Lactobacillus vaginalis strain
NR 112758.1:16-1478 Lactobacillus rossiae strain
NR 042514.1:24-1468 Lactobacillus namurensis strain
NR 136786.1:87-1469 Lactobacillus modestisalitolerans strain
NR 112824.1:105-1486 Lactobacillus paracollinoides strain

99

0.1
(a) HM22
100 ~NR 109452.1:97-1374 Lactobacillus yonginensis strain
93 NR 158030.1:124-1401 Lactobacillus cerevisiae strain
90 NR 042243.1:122-1399 Lactobacillus hammesii strain
66 NR 042241.1:116-1391 Lactobacillus zymae strain

NR 041659.1:142.1420 Lactobacillus rapi strain
100 NR 041658.1:142-1420 Lactobacillus kisonensis strain
NR 158060.1:114-1391 Lactobacillus pentosiphilus strain
90 HM24
100'MH665789.1:114-1391 Lactobacillus plantarum strain
NR 147709.1:141-1420 Lactobacillus wasatchensis strain

97 NR 024835.1:132-1411 Lactobacillus manihotivorans strain
0.005
— (b) HM24

MN660229.1:86-1355 Enterococcus lactis strain
MN660143.1:85-1354 Enterococcus durans strain

NR 115121.1:79-1295 Enterococcus gilvus strain

NR 028794.1:131-1400 Enterococcus moraviensis strain
100 'NR 117519.1:73-1290 Enterococcus quebecensis strain
NR 125610.1:85-1353 Enterococcus clivae strain

75

YF10042
100 [MN749963.1:87-1356 Enterococcus faecium strain

99 NR 145937.1:115-1383 Enterococcus bulliens strain
0.005
—
(e¢) YF10042
B3 BARYEALAMHR
Figure 3 Phylogenetic trees of strains
ol HM22
227 e V24
20 ——YF10042
1.8
160
s 14f
% 1.2
1.0
0.8 +
0.6
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0.2 +
0.0 ‘ ‘ ‘ ‘ ‘
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s i)
Time/h
B4 AHEEMARGER S
Figure 4 Growth curve of biogenic amine

degrading strain
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Figure 5 Inhibition rate of different salt concentrations

on strains
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6.5,k HM24 4K pH B 5.5, E Ak YF10042 By
AR pH  4.5: 24 pH g 3.5 WF . 3 B Bk 5 B A R
WA RE ) T MR HIM24 /9 AR K ORE Js 85 T HM24 F
YF10042, X4 pH Jy 9.5 I, Bk HM24 #y4 KRBT 38 T
A PIRREIR 3 BR B AR 0D RE R 2R K. TR A W e
fift AR TE AR pH 0 pH Y 2 B 35 858 P 39 BE R 4% 1 1%
fER,

L6 [z HM22
[ HM24
B YFI0042
a

B

ODGOO nm

TR ZR 22 5 1 3 (P<0.05)
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Figure 6 Growth ability of biogenic amine degrading

strains at different pH
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Jaecalis) ;3 BRVA A @ 2K & e g Fie 7 T L 4 TS
JHe VK JWe A e X9 A A ) R B2 o e B 0 b A 0 3L
FETE HM24 1 % f g ) fe O 0 6801 28 2 BV g L T
i 2L ¥ T i IO RE JHe A T 1) e i R 43 0l D (25.90 &
2.30) %, (35.75+2.71) %, (27.61 +=3.94) %, (25.91 +
3.76) % ,(22.54 +2.64) %, (34.55 +1.90) %, 39. 25 +
1.86) %9, (55.66£7.08) %53 Kk B AR FE 10 %0 ¥ 151 £ VR B
pH 3.5 MR TEFREEH] pH 9.5 Y B8 M B85 41 F AV A 1
WA AR . JE e X H S bR AT R AT

£ % 3Lk
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